Objectives: Adolescents remain largely neglected and especially girl from a deprived section in our society. The present study is an attempt to evaluate the nutritional status of early adolescent school girl from rural and urban areas. The study was, therefore, carried out to determine and compare the nutritional status of adolescent girl attending urban and rural secondary schools in Paschim Medinipur district of West Bengal, India. Methods: Cross-sectional data based on anthropometric measurements (height, weight) was collected from 2545 girls aged 10 to 14 years attending Govt. approved schools in Kharagpur town and Dantan-II block. The nutritional status has been assessed with the help of some anthropometric indices. The weight and height were recorded for each girl, and converted to nutritional indices (weightfor-age, height-for-height, BMI-for-age Z-scores of the National Center for Health Statistics reference standrads). Results: The mean nutritional indices (underweight, stunting and thinness) were found to be much lower among the rural girl than urban girl. The overall prevalent rates of underweight, stunting and thinness were 27.9%, 32.5% and 20.2% respectively. In the rural area these were 35.4%, 35.7% and 26.3%, while in the urban they were 19.6%, 29.0% and 13.6% respectively. Conclusions: The present study shows that undernutrition constituted major health problems among early adolescent school girls in rural areas of India. Hence, the special emphases are needed to formulate various developmental and healthcare programmes for rural communities to prevent undernutrition.
Introduction
Health and nutritional status are two crucial and interlinked aspects of human development, which in turn interact with demographic variables in important ways 1 . Nutritional status is now recognized to be a prime indicator of the health of individuals or community 2 . The World Health Organization (WHO) believes that the ultimate objective of nutritional assessments is the improvement of human health 3 . Assessing the nutritional status of groups of children is an essential part of monitoring the health of a community 4 . Anthropometric measurements remain the most practically useful means for the assessment of the nutritional status of a population 5 . Generally, three anthropometric indicators are often used to assess nutritional status during childhood and adolescent stage: underweight (weightfor-age), stunting (height-for-age) and thinness (BMI-forage) 6 . The use of appropriate anthropometric indicators allows determining the nature and extent of malnutrition in the rural and urban community.
Among adolescents, girls are more vulnerable, particularly in developing countries including India, due to various adverse socio-cultural and socio-economic reasons 7 . The young girls who are at the brink of womanhood constitute the most crucial segment of our population from point of view of the quality of our future generation 8 . The 10-12 years age group is a preparatory stage in the life cycle of an individual when reservoir pools of nutrients are built up in preparation for second growth spurt in life i.e. adolescence. A well balanced diet is required during this phase to ensure normal growth and to maintain physical and mental fi tness 9 . Undernutrition during childhood delays growth and undernutrition in the years preceding adolescence delays the appearance of the adolescent spurt 10 . Children and adolescents are a critical resource whose growth and well being will determine to a large extent the course of a country's social and economic future 11 .
Recently emphasis has specially been directed towards adolescent girls. Few studies from India including West Bengal have been conducted to evaluate nutritional status of early adolescents by anthropometric methods 7, 12, 13, 14, 15 . However, there is a dearth of data on comparative study between rural and urban communities. So, considering this background in mind, the present investigation was carried out to determine and to compare the anthropometric data and nutritional status of early adolescent school girls in the rural and urban communities in Paschim Medinipur district of West Bengal, India as the rural belt is maximum in this district.
Materials and methods

General Profi le
This study was conducted in early adolescent school girls of rural and urban areas of Paschim Medinipur district, state of West Bengal, India. The nature of the study was cross-sectional and comparative. Dantan-II block and Kharagpur town from the Paschim Medinipur district were selected for the study, which differ in terms of geographical location and economic growth. In Kharagpur, majority of the girls' father are working in Govt. sectors mainly in the railways. But in Dantan-II block, majority of the family members are engaged in agricultural sectors and unskilled manual labour which belong to lower socio-economic class. Five secondary schools within the two blocks were randomly selected for the study. From each of the schools V th to VIII th standard girls (age group of 10-14 years) were studied during 2009-2010 academic session.
Age estimation
Assignment of the children into appropriate age group is the fi rst and foremost important step to be taken up in any age-dependent investigation, like growth and nutrition. Age of the girls was ascertained from the school registers.
Anthropometric Profi le
The anthropometric measurements including height and weight of each subject were measured using standard techniques 16 by trained investigators. Height and weight were measured to the nearest 0.1 cm and 0.5 kg, respectively.
Body Mass Index (BMI) was calculated as weight in kg divided by square of height in metre.
Assessment of Nutritional Status
The nutritional status of adolescent girls was evaluated using age specifi c values of height, weight and BMI from the National Centre for Health Statistics (NCHS) references data 17 . Here, we have adopted three anthropometric indices such as undernutrition, stunting and thinness which were calculated by Z-score using the reference values of height-for-age, weight-forage and BMI-for-age of NCHS standards respectively. The severity of undernutrition was assessed by Z-score according to the classifi cation of World Health Organization 6 . Children with Z-score below -2 of any indices were considered to be undernourished and the children with Z-score below -3 were considered to be severely undernourished.
Statistical Analysis
The data was compiled on overall, age-wise, urban and rural and the difference between nutritional status was determined. All statistical analyses were performed using the Statistical Package for Social Sciences (SPSS, Version 7.5.1, 1996).
Ethical Consideration
Appropriate ethical permission for human studies was obtained from all concerned authorities before commencement of the study. School authorities consent was also obtained prior to the conduction of the study by focusing the nature and purpose of the said work.
Results
A total of 2545 girls were included in the present study. Of these, 1335 (52.46%) and 1210 (47.54%) were from the rural and urban communities, respectively. Table 1 compares the weight, height and BMI of the rural and urban school girls. It showed that in all the parameters (weight, height and BMI) the means in the urban girl were higher than those of rural girl. The difference in overall weight (<0.05), height (>0.01) and BMI (>0.05) was statistically signifi cant.
The comparison of the nutritional status (weight-forage) presented in table 2. The prevalence of underweight (≥ -2 Z score) in the rural and the urban communities were 35.7% and 19.7%, respectively, giving an overall prevalence of underweight as 27.9%. The prevalence of moderate stunting (Z-score between -2 and -3) was found to be higher in rural girls (33%) than urban girls (18.4%). Age-wise distribution revealed that in all rural and urban areas revealed higher prevalence of severe underweight was in 14 years age and 11 years age, respectively. But the extent of normal weight in rural areas was higher. Table 3 compares the nutritional status (height-forage) among the rural and urban adolescent school girl. The overall prevalent rate of stunting (≥ -3 Z score) was 32.5%. Among the rural girl frequency of stunting was 35.5% while in urban girl it was reduced to 19.6%. When the age wise prevalence of stunting was considered, the highest prevalence of severely stunted was observed to be among 13 year old girls (19.8%) in rural communities and similarly 14% in urban communities. In our study, both rural and urban girls showed similar frequency of moderate underweight. Table 4 demonstrates that the nutritional status (BMI-for-age). In In the rural area, the prevalence of moderate thinness (-2 to -3 Z score) was 23.3%, and it is ranged from 20.4% to 28.7%. But in urban area it was only 12.9%. and ranged from 7.2% to 16.5%. The highest prevalent rate of severe underweight of 5.6% was found among 10 year of age in rural girl. While in urban girl it was only 1.1%. A total of 73.7% rural and 86.4% urban girls were normal with a highest of 79.5% in age 13 and 92.8% in age of 14 year, respectively.
The comparison of overall nutritional status was presented in fi gure 1. The results showed that among rural girl the frequency of underweight (35.7%), stunting (35.5%) and thinness (26.3%); where as in urban girl nutritional indices were much higher. Among urban girl underweight, stunting and thinness were 29.5%, 19.6% and 13.6%, respectively. The overall prevalence of underweight, stunting and thinness among early adolescents in the present investigation was observed to be 27.9%, 32.5% and 20.2% respectively. 
Discussion
The assessment of nutritional status among the early adolescent girls in India has not been investigated suffi ciently. In general, health and nutritional studies of adolescent girls in rural India are neglected, discriminated in terms of income distribution and social status, which tend to have higher rates of undernutrition 7, 18 . The prevalence of undernutrition in adolescent is an indicator of community health status. Nutritional assessment in the community serves as appropriate data gathering processes to enable accurate planning to reduce morbidity and mortality associated with undernutrition 2 .
The present investigation is based on the WHO proposed cut-offs given for the assessment of undernutrition among adolescents in terms of underweight (weight-for-age), stunting (height-for-age) and thinness (BMI-for-age). Overall prevalence of stunting (32.5%), underweight (27.9%) and thinness (20.2%) in early adolescent girl was high. This study demonstrates a remarkable difference between urban and rural girls in terms of undernutrition (underweight, stunting and thinness). The higher prevalence of undernutrition in rural adolescent girls is consistent with other reports 14, 19, 20 . It is well documented that rural girls are more likely to suffer from undernutrition than urban girls.
The results revealed that the nutritional status of the rural early adolescent girl reveals a gloomy picture. There are huge differences on overall prevalence of stunting (≤ -2 Z score) between urban (19.6%) and rural (35.5%) communities. This is similar to the fi ndings of Oninla et al on Nigerian school children 19 . The prevalence of severe stunting ranged between 10.6% to 19.8% in rural girls and 4.1% to 14% in urban girls. It is interesting to note that the prevalence of moderate stunting (-2 to -3 Z score) was same in both communities but severe stunting (≥ -3 Z score) was double in rural sectors than the urban sectors. A high prevalence of stunting (41%) has also been documented from rural India by Anand et al 15 . The high prevalence of stunting refl ects the compromised overall health in this population,
The total thinness (≤ -2 Z score) appears to be much higher in rural girls (26.3%) compare to urban counterparts (13.6%), indicating that the rural girls were experiencing acute undernutrition. The prevalence of thinness was higher in the 11-12 age groups of girls in both of the areas, but moderate grade of thinness was much higher among rural girls. A similar trend has been reported by Ghosh and Bandyopadhyay 21 . A study conducted in the Darjeeling district of West Bengal found that the prevalence of thinness in rural adolescent girl was 32% (5 th percentile of NCHS) 13 . But Das and Biswas 7 reported lower (17.9%) rate of thinness among rural adolescent girl.
Disparities also exist in case of underweight among rural (35.7%) and urban (29.5%) girls. In school going adolescent girls of Jaipur city, the prevalence of underweight was lower than the present study 22 . The rates of underweight in the present study were higher than a previous study of rural adolescent girls 14 . Bisai et al 12 recently reported that the prevalence of underweight was 23% in rural early adolescent girl of Paschim Medinipur district, West Bengal. Undernutrition continues to be a cause of ill health and premature mortality among children and adolescent in developing countries like India 23 . These delicate consequences of adolescence of undernutrition were subsequently confi rmed by the other researchers among different Indian communities.
The high prevalence of undernutrition among rural girl could be attributed to social and economic disparities 19, 24 . But better nutritional status in urban girl may be attributed to the impact of better living conditions, better nutrition and improved medical facilities as well as early biological maturation 19 . World-wide observations have established the fact that inadequate diet and nutrition may produce stunted growth of the body that is failure of full manifestation of genetic endowment of an individual. Malnutrition during childhood delays growth and malnutrition in the years preceding adolescent delays the appearance of the adolescent spurt 10 .
Although determination of the main causal factors for stunting, thinness and being underweight is beyond the scope of this report. Oyemade et al 25 attributed the disparity between urban and rural areas to inadequate food intake in the rural area. The fact that the majority of the population is underprivileged and reside in the rural areas also lay credence to the signifi cance of such investigations. The lack of adequate nutrition and parasitic infections like intestinal helminthes could be inimical to this process, thereby worsening the already poor nutritional state 26 . It can be summarized that the early adolescents in the present investigation are facing a great risk in terms of nutritional stress which is even more pronounced among rural girls.
Hence utmost care must be exercised to promote the health and well being especially for the rural adolescent girls because this is deprived section of our society. The results of the present investigation indicated that special emphasis is needed for policy makers in their endeavour to formulate various developmental and healthcare programmes at early stage of life.
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